Objective: The present study investigated the relationship between coping skills and job satisfaction among Japanese full-time occupational physicians (OPs).
Introduction
Under the Japanese Industrial Safety and Health Law, occupational physicians (OPs) are mandated to carry out the establishment of an industrial health management system, working environmental control, work control, health management, and industrial health education to improve the safety and health of workers (1) . The law also states that enterprises which have 50-999 employees should have at least one part-time OP, that those with 1000-1999 employees should have one full-time OP, and that those with two thousand or more employees should have at least two full-time OPs. In Japan, there are about 2100 full-time OPs and about eighty-six thousand part-time OPs (2) .
These statements cause Japanese full-time OPs to have a different job content, quality, and work environment than general practitioners (GPs), a group which has been well documented in coping studies (3) (4) (5) (6) (7) (8) (9) (10) .
Coping, an important factor affecting stress reactions, was defined by Dewe et al. (11) as being the cognitions and behaviors adopted by the individual following the recognition of a stressful encounter and, in some way, designed to deal with that encounter or its consequences.
Some studies found that GPs had three types of coping strategies such as support-seeking, regretting-denying, and annoying (6) . Other studies found that GPs were likely to talk about stressful events with family and friends, exercise, and participate in hobbies as ways of coping (9) .
However, few studies have investigated the coping skills of physicians in Japan. Katagiri et al. (9) suggested the factors contributing to burnout were age (<40 years old), marital status (unmarried), job rank (non-manager), and coping skills (supportseeking and annoying). In regard to OPs, a search of MEDLINE documents for the period 1966-2002 did not elicit any studies on the subject of coping skills among Japanese full-time OPs and the relationship between coping skills and job satisfaction. As job satisfaction mediates between job stressors and stress reactions (11) , there is a growing need for a study about the relationship between coping skills and job satisfaction in order to prevent mental illness among the increasing number of OPs (13) .
We studied job stress among full-time OPs and the factors contributing to job stress previously (14) .
In the present study, we hypothesized that the coping skills of full-time OPs contributed to job satisfaction, as indicated by an interactionist model of stress in previous studies (3, 5) . We studied coping skills and job satisfaction among Japanese fulltime OPs to test our hypothesis.
Materials and Methods
We made questionnaires on background items (age, gender, marital status, working years as an OP, and tenure in the present company), demographic items in the present company (main type of work, the number of OPs, and the number of employees), coping skills, job satisfaction, self-rated health, quality of working life, desirable way to solve practical problems, and job stress.
Bearing in mind Lazarus' suggestion (15) that any investigation of coping behavior should have a minute and longitudinal analysis for changes of each subject's emotional reaction in various different human relationships, we developed the coping skills questionnaire by first interviewing a group of several experienced full-time OPs. These interviews were semistructured (16) and were summarized with reference to the KJ method (17) . We then decided on eleven items as being common coping skills for full-time OPs. The questions were further amended after a pretest was given to several OPs (Appendix).
The questions did not seek information on the organizational characteristics of the respondent's situation, but focused instead on whether he/she had the recognition, behavior or attitude to cope in practice. To every question on coping skills the respondents were requested to grade fitness. Fitness had four values from "1: extremely non-descriptive", "2: nondescriptive", "3: descriptive" to "4: extremely descriptive". Job satisfaction ranged from "1: extremely dissatisfied", "2: dissatisfied", "3: satisfied" to "4: extremely satisfied".
In June 2000 we mailed a set of self-administered questionnaires to 716 OPs who were all registered members (as of April 2000) of "Sanyu-kai", the only Japanese association of full-time OPs. In order to protect personal privacy, the association, whose membership comprises 34% of all Japanese fulltime OPs in Japan, provided only names and mailing addresses of its members. Three hundred and eighty seven (54%) of the physicians returned the questionnaires anonymously by the end of July 2000. Of these, 351 (49%) were suitable for statistical analysis, after excluding those with data deficits.
Statistical analysis
We studied Pearson's correlations among age, gender, marital status, job satisfaction, and eleven coping skills. There were significantly high correlations among coping skills; Q1 (simplification of work) vs. Q2 (obvious roles for staff) (r=0.49, p<0.01), and Q10 (appeal to employees) vs. Q11 (communication in the company) (r=0.46, p<0.01). These high correlations implied that two latent variables would result in both Q1 and Q2, and Q10 and Q11.
Oblique-rotated principle factor analysis was performed to certify the predictable latent variables which resulted in coping skills of full-time OPs (18) .
Multiple regression analysis (stepwise method) was performed to estimate the factors influencing job satisfaction among age, gender, marital status, and coping skills. Considering the significantly high (>0.4) correlations among the independent variables, multiple regression analyses were performed (19) .
Structural equation modeling (SEM) (20) was used to certify relationships among background items, coping skills, and job satisfaction on the base of results of the above analyses.
The calculations and SEM were performed with SPSS 10.0J and Amos 4.0, respectively. Table 1 shows the characteristics of the respondents. The mean age was 49.0 (SD=13.2) years and 82.9% of the respondents were male, 89.7% married and 64.4% satisfied with their jobs. Table 2 shows the characteristics of the coping skills questionnaire. Table 3 shows correlations among background items, coping skills, and job satisfaction. We found that job satisfaction had significant correlations with age, Q1 (simplification of work), Q2 (obvious roles for staff), Q5 (consultations), Q6 (acceptance), Q8 (communication in the community), and Q11 (communication in the company).
Results
In our results, the factor analysis suggested that Factor 1 was a latent variable which resulted in Q1 (simplification of work) and Q2 (obvious roles for staff) and that Factor 2 was a Table 3 The correlation matrix of the background items, coping skills, and job satisfaction among Japanese full-time occupational physicians latent variable which resulted in Q10 (appeal to employees) and Q11 (communication in the company) because of high (>0.40) factor loadings of Q1, Q2, Q10, and Q11 (Table 4) . Factor 1 or 2 was related to improvements of the OPs' work system (work system improvements) or to an increase in support for occupational health services, respectively. These results corresponded with the significant and high correlations among Q1, Q2, Q10, and Q11. By multiple regression analyses, we found that age, simplification of work (Q1), obvious roles for staff (Q2), consultations (Q5), and communication in the community (Q8) and company (Q11) contributed both significantly (ps<0.05) and positively (standardized partial regression coefficients: 0.12-0.16) to job satisfaction.
With reference to the results of the correlations, factor analysis, and multiple regression analyses, we made a research model of relationships among age, job satisfaction, and five coping skills, namely, simplification of work (Q1), obvious roles for staff (Q2), consultations (Q5), and communication in the community (Q8) and company (Q11), which contributed significantly to job satisfaction (Fig. 1) . We employed a latent variable (work system improvements) which resulted in Q1 (simplification of work) and Q2 (obvious roles for staff) in the model.
The research model resulted in a chi-square (df=7) of 11.55 (p=0.12, not significant), an Adjusted Goodness of Fit Index (AGFI) of 0.96, and a root mean square error of approximation (RMSEA) of 0.04, with 0.05 or less indicating a close fit to the model in relation to degrees of freedom (20, 21) .
Discussion
Based on our MEDLINE search for the period 1966-2002, we believe the present study is the first investigation of the relationship between coping skills and job satisfaction among Japanese full-time OPs.
In our results we found that positive contributions to job satisfaction were made by consultations and communication in the community and company. These are factors associated with the "support seeking" or "social support" type of coping which have in previous studies been shown to have positively influenced job satisfaction (5, 22) . This was compatible to the previous indication in which a stress management workshop which included learning and practicing interpersonal skills that increase the availability of social support led to a significant short-term improvement in burnout test scores related to job satisfaction (4). Our results also showed that job satisfaction was influenced positively by work system improvements. This result is consistent with that of the previous studies in which problemcoping contributed to job satisfaction and job control was related to job satisfaction (22, 23) .
Age contributed to job satisfaction among Japanese fulltime OPs in our results. This was compatible with the previous indication that job satisfaction was related to age in GPs (24) .
The research model showed that communication in the community influenced obvious roles of staff. This was considered reasonable because the communication by communitybased physicians created a distinction between respective roles and thus led to a clearer understanding for OPs and occupational health staff.
In the model, communication in the company was affected positively by consultations, work system improvements, and communication in the community. Consultations can be reasonably expected to induce improvements in the practical skills of OPs that would allow them greater opportunity for effective communication with other employees including directors. Cooperation with community-based physicians through communication in the community decreases the time needed to deal with onsite patients while proportionally increasing the time available to communicate with the employees. Work system improvements similarly reduce the time taken to do routine work with staff while increasing time for communication in the company.
The model certified our hypothesis and implied that work system improvements, consultations, and communication in the Our study has two limitations. First, the subjects were members of "Sanyu-kai" which they had joined voluntarily and had been lectured by occupational health professionals for several years. They were considered to have not only a positive attitude to performing occupational health services but also typical coping skills for full-time OPs. The final response rate was 49%, which means that the selection bias cannot be completely removed. The selection bias may underestimate coping skills among full-time OPs. However, the relationship between job satisfaction and coping skills among Japanese OPs had not been studied previously. Considering these facts, the response rate of our study is acceptable to obtain basic data.
The second limitation was the validity and reliability of the coping skills questions. Previous studies reported that it was difficult to make a standard scale on coping skills because respondents were likely to answer with an ideal or desirable form of coping rather than that of the one actually practiced (11, 25, 26) . However, the method used to develop the questionnaire was to interview full-time OPs with 2-10 years experience, and to further refine it after giving a pretest to several OPs. Considering the above method and the characteristics of coping scales, the coping skills questionnaire was considered to have an acceptable construct validity to study typical coping skills among full-time OPs.
In conclusion, our results found that the factors influencing job satisfaction among Japanese full-time OPs were age, work system improvements, consultations, and communication in the community and company. These indications are considered to support the training of OPs in the future.
